Brain regions in the default mode network (DMN) display greater functional connectivity at rest or during selfreferential processing than during goal-directed tasks. The present study assessed resting-state connectivity as a function of anxious apprehension and anxious arousal, independent of depressive symptoms, in order to understand how these dimensions disrupt cognition. Whole-brain, seed-based analyses indicated differences between anxious apprehension and anxious arousal in DMN functional connectivity. Lower connectivity associated with higher anxious apprehension suggests decreased adaptive, inner-focused thought processes, whereas higher connectivity at higher levels of anxious arousal may reflect elevated monitoring of physiological responses to threat. These findings further the conceptualization of anxious apprehension and anxious arousal as distinct psychological dimensions with distinct neural instantiations.
The complex nature of anxiety has been recognized in clinical research and practice for some time. The Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013) identifies 11 anxiety diagnoses, each with a specific set of cognitive, emotional, and somatic features. The rate of comorbidity among these and other disorders, including depression, is very high (e.g., Lewinsohn, Zinbarg, Seeley, Lewinsohn, & Sack, 1997) . In addition to these categorical diagnoses, two dimensions of anxiety have been identified as having both distinct phenomenology and distinct patterns of brain activity: anxious apprehension and anxious arousal (Engels et al., 2007 (Engels et al., , 2010 Heller, Nitschke, Etienne, & Miller, 1997; Nitschke, Heller, Palmieri, & Miller, 1999; Sharp, Miller, & Heller, 2015) . Anxious apprehension is associated with worry or future-oriented, repetitive thinking and may therefore share some characteristics with depression, which often involves rumination or past-oriented repetitive thinking. Anxious arousal, on the other hand, may be referred to as "somatic anxiety" and is characterized by immediate vigilance and physical anxiety symptoms including shortness of breath and increased heart rate (Nitschke et al., 1999) . Differences in neural activity between anxious apprehension and anxious arousal have been demonstrated during active tasks (e.g., Engels et al., 2007 Engels et al., , 2010 Heller et al., 1997; Keller et al., 2000; Silton et al., 2011) but never at rest, with the exception of one low-density EEG study (Nitschke et al., 1999) .
In many psychophysiology studies, an individual's baseline or pretask neural activity is subtracted from task-related activity in order to isolate the information of interest. However, baseline data have also been investigated in their own right, providing valuable information about neural and psychological processes occurring in the absence of a particular task or stimulus. The study of nontaskrelated activity is particularly useful in clinical research, providing insight into maladaptive patterns of thought that are present even at rest and that may contribute to or exacerbate psychopathology (e.g., Castellanos et al., 2013; Fox & Greicius, 2010) . As anxious apprehension and anxious arousal both involve maladaptive thought processes independent of specific external stimuli (e.g., anxious, repetitive thought and environment monitoring), higher levels of these symptoms are expected to be associated with more disrupted patterns of neural activity at rest. The present study utilized resting-state fMRI data to identify differences in neural activity among individuals with high levels of anxious apprehension and anxious arousal in the hope that results will further inform the conceptualization and treatment of these distinct contributors to psychopathology.
Even the earliest noninvasive studies of neural activity showed that the brain is continuously active (e.g., Berger, 1929) . It has been suggested that a specific neural network known as the default mode network (DMN) becomes more active when an individual is not engaged in any particular task (Raichle et al., 2001; WhitfieldGabrieli & Ford, 2012) . This network, characterized by decreased activity during goal-directed or attentionally demanding tasks, displays elevated activity at rest and during self-referential processing, and is most often considered to be indicative of an internal rather than external focus of attention. In fact, DMN suppression has been found to predict cognitive task performance, whereas greater activation of this network predicts better performance on emotion regulation tasks (Andrews-Hanna, 2012; Sylvester et al., 2012; Whitfield-Gabrieli & Ford, 2012) . In recent years, researchers have begun to appreciate the ability of resting-state studies and, in particular, the DMN to characterize neural patterns of nontask-driven thought and how those patterns are altered in different disordersan area of study that has implications for the conceptualization and treatment of psychopathology (e.g., Castellanos et al., 2013) . As anxious apprehension and anxious arousal differ in terms of internally versus externally focused characteristics (e.g., repetitive thought vs. environment monitoring), the DMN, with its distinction of internal versus external focus of attention, may be well suited to reveal resting-state similarities and differences between these two dimensions of anxiety.
In addition to studies of DMN activity level, the functional connectivity of this network has been assessed in many studies (e.g., Di Martino et al., 2008; Greicius, Krasnow, Reiss, & Menon, 2002) , several of which have generated DMN connectivity maps for healthy subjects (Greicius et al., 2002; Greicius, Supekar, Menon, & Dougherty, 2009 ). The present study assessed DMN functional connectivity in order to examine how the resting-state network is disrupted across varying levels of anxious apprehension and anxious arousal. The available literature provides grounds for predictions about DMN connectivity differentially associated with these dimensions, although they have not been formulated or directly tested to date. It is important to note that functional connectivity analyses do not allow for inferences about the causal roles of specific areas of DMN activity but rather provide a characterization of an individual's resting-state neural network.
Anxious apprehension is defined by high levels of cognitive anxiety, often including anticipatory anxiety and/or anticipatory frustration, and involves a heightened tendency to worry (Nitschke et al., 1999; Sharp et al., 2015) . An individual with high levels of anxious apprehension will often be very pensive and exhibit frequent worry and introspection. These symptoms are also common in depression and may contribute to or reflect the maladaptive thought processes present in both. As noted by Takano and Tanno (2009) , rumination is a psychologically unhealthy form of selfreflection that contributes significantly to maladaptive function. Furthermore, Engels and colleagues (2007) found that individuals with higher levels of anxious apprehension demonstrated greater left-hemisphere activity in response to negatively valenced stimuli on an emotion-word Stroop task, which is consistent with EEG findings (Heller et al., 1997; Nitschke et al., 1999) and hypothesized to be reflective of a more ruminative style of cognition among these individuals (Engels et al., 2007) . Although a distinction is sometimes made between past-focused rumination and future-focused worry, Ruscio, Seitchik, Gentes, Jones, and Hallion (2010) defined both of these processes as patterns of negative, repetitive thinking that act as a shared risk factor for both generalized anxiety disorder (GAD) and major depressive disorder (MDD). Thus, it was hypothesized here that, at rest, individuals with high levels of anxious apprehension would experience similar repetitive patterns of thought as do those with high levels of depression and would therefore exhibit DMN connectivity similar to what has been found in patients with depression.
Specifically, Marchetti, Koster, Sonuga-Barke, and De Raedt (2012) demonstrated hyperactivity of rostral anterior cingulate cortex, ventromedial and dorsomedial prefrontal cortices (vmPFC and dmPFC), and thalamus in depressed patients at rest. The authors hypothesized that this hyperactivity may be responsible for some of the ruminative symptoms present in depression (although, conversely, those symptoms may drive such brain activity). In line with this, Hamilton, Furman, and colleagues (2011) found that higher levels of DMN dominance over the TPN were associated with more maladaptive ruminative activity and less positive, selfreflective thought. MDD has also been associated with elevated levels of resting-state functional connectivity between hippocampus and vACC, as well as between dmPFC and dorsolateral PFC, vmPFC, ACC, and precuneus (Hamilton, Chen et al., 2011; Sheline, Price, Yan, Mintun, & Raichle, 2010) . Furthermore, during active tasks, patients with MDD fail to appropriately downregulate DMN activity in response to negative stimuli (Sheline et al., 2009) , further suggesting that increased DMN activity and connectivity are associated with ruminative activity. It is possible that increased DMN functional connectivity in depression is a function of repetitive thinking, although this link has not yet been explicitly demonstrated. If so, it follows that patterns of elevated functional connectivity might also be characteristic of anxious apprehension, which shares a similar cognitive style with depression. It was therefore predicted here that patterns of increased DMN functional connectivity would be present at higher levels of anxious apprehension.
Anxious arousal, on the other hand, involves a more external than internal focus. As noted by Nitschke and colleagues (1999, p. 628) , "Cognitive research on anxiety suggests that anxious arousal may entail a propensity to monitor the external environment for threat," suggesting that, even at rest, an individual with high levels of this type of anxiety is unable to achieve the introspection that is associated with increased DMN functional connectivity. The frequent monitoring of the external environment for threat and associated somatic anxiety symptoms, when such threat is identified, is present in multiple anxiety disorders, including panic disorder and social phobia (Amies, Gelder, & Shaw, 1983; Hoehn-Saric, McLeod, Funderburk, & Kowalski, 2004) . Accordingly, it was expected that the DMN activity of individuals with higher levels of anxious arousal would be similar to that of patients with more externally focused anxiety disorders. For example, Hahn and colleagues (2011) found that individuals with panic disorder and social anxiety disorder exhibited decreased functional connectivity between left amygdala and left medial orbitofrontal cortex, left posterior cingulated cortex (PCC), and precuneus at rest, theoretically due to the inability to effectively direct their attention inward. Similarly, Liao and colleagues (2010) demonstrated decreased functional connectivity between amygdala and superior frontal gyrus (SFG) and bilateral inferior temporal gyri in individuals with social anxiety disorder. Such findings logically follow from the conceptualization of these disorders: if an individual is focused on monitoring the environment rather than reflecting internally on thoughts, memories, or goals, then it would be expected that DMN 2 E.N. Burdwood et al.
functional connectivity, associated with more internalizing processes, would be decreased in such disorders. In order to test these hypotheses, PCC was selected a priori as a seed region to characterize the structure of the DMN. This area is consistently cited as a key part of the DMN (e.g., Bluhm et al., 2009; Marchetti et al., 2012; Whitfield-Gabrieli & Ford, 2012; Zhao et al., 2007) , and several studies have demonstrated that functional connectivity analyses with the PCC alone are able to effectively characterize an individual's entire DMN across a variety of psychopathology groups (Andrews-Hanna, Reidler, Sepulcre, Poulin, & Buckner, 2010; Bluhm et al., 2009; Fransson & Marrelec, 2008; Gao et al., 2012; Schreiner et al., 2013) . Thus, the present study employed a seed-based correlation approach using PCC as an a priori region of interest (ROI) in order to explore differences in DMN functional connectivity between anxious apprehension and anxious arousal.
The present study aimed to determine whether patterns of brain connectivity are differentially disrupted in anxious apprehension and anxious arousal in order to explore how each dimension's distinct pattern of symptoms and neural responses during active tasks relate to nontask-driven brain activity. In light of the high levels of comorbidity among anxiety and depressive disorders (Cummings, Caporino, & Kendall, 2014; Ginzburg, Ein-Dor, & Solomon, 2010; Lamers et al., 2011) , self-reported anhedonic depression was controlled for in analyses in order to examine the unique relationships between anxious apprehension and anxious arousal and DMN connectivity, independent of any mood symptoms that may be attributed to or shared with depression. It was hypothesized that DMN functional connectivity would be increased at higher levels of anxious apprehension, due to the internally focused nature of anxious repetitive thought, whereas the environment monitoring present at higher levels of anxious arousal would be associated with lower resting-state connectivity, as has been found for other externally focused anxiety disorders.
Method Participants
Participants were recruited from a large pool of undergraduates enrolled in an introductory psychology course at the University of Illinois at Urbana-Champaign. In order to determine suitability for the present study, each potential participant completed a series of questionnaires including the Penn State Worry Questionnaire (PSWQ; Meyer, Miller, Metzger, & Borkovec, 1990; Molina & Borkovec, 1994) as a measure of anxious apprehension, the Mood and Anxiety Symptom Questionnaire (MASQ) Anxious Arousal scale (AA), and a subscale of the MASQ-Anhedonic Depression scale (the AD8; Nitschke, Heller, Imig, McDonald, & Miller, 2001; . Participants were selected to participate in the laboratory study on the basis of their scores on these measures of psychopathology, in order to allow for both categorical and dimensional data analysis. Those who scored at or above the 80th percentile on one measure of psychopathology and at or below the 50th percentile on the other two measures were invited to participate, in order to create three pure psychopathology groups. Those who scored at or above the 80th percentile or at or below the 50th percentile on all three measures were also invited to participate, in order to create combined (co-occurring anxiety and depression) and control groups, respectively. For a more detailed description of how these participants were selected, see Spielberg et al. (2012) . The present study utilized a dimensional approach, ignoring group membership, with the exception of a confirmatory examination of the control group. Selected participants were screened for claustrophobia, lefthandedness, history of serious brain injury, abnormal hearing or vision, metal in their body, pregnancy, and nonnative English speaking. A subset of the present sample was included in Engels et al. (2007) , which did not include the combined and depression groups and did not investigate DMN phenomena.
A total of 107 participants completed the laboratory protocol. Data were excluded from analyses if the participant exhibited excessive motion during the experimental task (more than 3.3 mm absolute or 2 mm relative motion), if scans exhibited signal loss in areas of interest, or if scans exhibited significant amounts of activity that appeared to be related to participant movement. These exclusions resulted in 84 usable participants (49 female). Table 1 provides means and standard deviations of scale scores for the initial screening sample and the 84 analyzed (20 from the combined group, 8 from the anxious apprehension group, 16 from the anxious arousal group, 15 from the depression group, and 25 from the control group; thus including partially overlapping sets of 28 scoring high in anxious apprehension, 36 scoring high in anxious arousal, and 35 scoring high in depression). For each questionnaire, the similar means with somewhat higher standard deviations for the analyzed sample confirms that it was successful in being broadly representative of the larger population while providing some oversampling toward the tails.
Stimuli and Experimental Design
Participants completed both an emotion-word and a color-word Stroop task. During these tasks, participants were asked to identify the color of a word while ignoring the word content (e.g., RED in the color-word task and JOY in the emotion-word task). The duration of each task was 12 min and 20 s, consisting of 256 trials presented in 16 blocks of 16 trials each. Additional task details are available in Crocker et al. (2012) and Warren et al. (2013) . Rest blocks were included between each word block and at the beginning and end of each task, for a total of five rest blocks per task. These rest blocks were flanked by fixation blocks, during which a fixation cross was displayed on the screen in place of word presentation. During the rest blocks, participants were instructed to rest and keep their eyes open while the screen was blank. Data from the rest blocks during the emotion-word and color-word Stroop tasks were aggregated for present analyses. For a discussion of using such interleaved rest blocks as resting-state data, see Fair et al. (2007) .
fMRI Data Collection
The fMRI data were collected on a Siemens Allegra 3T scanner using a Siemens gradient-echo echo-planar imaging sequence (TR 2,000 ms, TE 25 ms, flip angle 808, FOV 5 220 mm). A total of 98 three-dimensional images were acquired during rest blocks, each consisting of 38 oblique axial slices (slice thickness 3 mm, 0.3-mm gap, in-plane resolution 3.4375 3 3.4375 mm). Following the acquisition of functional data, a 160-slice MPRAGE structural image was obtained (resolution 1 3 1 3 1 mm) and used to warp the functional data into standard space for each participant.
fMRI Data Reduction and Preprocessing
Image preprocessing and statistical analysis were implemented on the concatenated rest blocks primarily using FMRI Expert Analysis Tool, version 6.00 (FEAT, fsl.fmrib.ox.ac.uk/fsl/fslwiki/FEAT), part of the FSL analysis package (fsl.fmrib.ox.ac.uk/fsl). The first three time points (fMRI volumes) of the functional data set for each participant were discarded to allow the magnetic resonance signal to reach steady state. Functional data for each participant were motion-corrected using rigid-body registration, implemented in Motion Correction FMRIB's Linear Image Registration Tool (MCFLIRT; Jenkinson, Bannister, Brady, & Smith, 2002). The data were temporally filtered with a high-pass nonlinear filter (100 s) and spatially smoothed using a 3D Gaussian kernel (FWHM 5 5 mm). Temporal low-pass filtering was carried out using AFNI's 3dDespike tool (http://afni.nimh.nih.gov/) to remove intensity spikes. In order to correct for physiological noise, masks for white matter, cerebrospinal fluid, and global intensity were extracted from each subject's structural image via FMRIB's Automated Segmentation Tool (FAST; Zhang, Brady, & Smith, 2001 ). FMRIB's Linear Image Registration Tool (FLIRT; Jenkinson et al., 2002; Jenkinson & Smith, 2001 ) was used to warp masks into functional space, after which the average time course for each physiological nuisance variable was extracted.
fMRI Data Processing
Functional connectivity analyses were performed by placing a seed ROI centered in PCC, as was done in several other DMN studies (e.g., Bluhm et al., 2009; Fransson & Marrelec, 2008; Gao et al., 2012; Schreiner et al., 2013) . Talairach coordinates from Uddin, Kelly, Biswal, Castellanos, and Milham (2009) were used to define the seed region (coordinates 22, 251, 27). This ROI was created by first converting the Talairach coordinates to MNI space using the MATLAB script tal2mni.m (Imaging.mrc-cbu.cam.ac.uk/imaging/MniTalairach) and then generating a small (diameter 5 7 mm), spherical region around the set of coordinates using a locally written MATLAB script. The resulting ROI mask was then applied to each subject's preprocessed data in order to extract the average time series across all voxels within that region. First-level regression analyses were performed for each participant's preprocessed functional time series using FMRIB's Improved Linear Model (FILM; Woolrich, Ripley, Brady, & Figure 1 . a: Regions of default mode network functional connectivity using the posterior cingulate cortex seed region for control subjects. b: Regions in which functional connectivity was moderated by anxious apprehension. c: Regions in which functional connectivity was moderated by anxious arousal. Warmer colors (e.g., red, orange, yellow) reflect clusters in which functional connectivity increased at higher levels of anxious apprehension or anxious arousal, and cooler colors (blue) reflect clusters in which functional connectivity decreased. Two second-level analyses were performed using FMRIB's Local Analysis of Mixed Effects (FLAME; Beckmann, Jenkinson, & Smith, 2003) . The first analysis included only subjects in the control group to identify the DMN. This model contained a column of 1s to identify the mean functional connectivity across subjects in the control group. The second analysis included all subjects in the sample and was designed to test the main hypotheses of the present study. This model contained four predictors: a column of 1s and z scored (based on the 84 participants included in the analyses) PSWQ, MASQ-AA, and MASQ-AD8 scores. The resulting per-voxel effect size b maps represent the moderation of functional connectivity by psychopathology, with each b reflecting the contribution of unique variance from a given questionnaire, thus avoiding a confound of depression and the two types of anxiety. Differences in moderation by psychopathology questionnaires were examined using contrasts of these b maps.
Two-tailed t tests were conducted on the bs and contrasts and converted to z scores to test their difference from zero. For the control group, the number of voxels under consideration was limited by a gray matter mask based on the Harvard-Oxford probabilistic atlas in FSL in order to help control familywise error. The functional connectivity map generated by the control group was then used as a mask for the analyses of psychopathology dimensions in order to consider only significant regions of DMN functional connectivity. AFNI's AlphaSim program (Ward, 2000) was used to run Monte Carlo simulations in order to estimate the appropriate cluster size for these masks, which provided a two-tailed familywise error rate of .05. Using an individual voxel z value threshold of 1.96 yielded a minimum cluster size of 3,081 mm 3 for the gray matter mask and a minimum cluster size of 1,638 mm 3 for the control DMN mask. Table 2 lists areas of functional connectivity for control subjects, with regions illustrated in Figure 1a . Activity in the PCC seed region was positively correlated with activity in precentral and postcentral gyri, precuneus, ACC, middle frontal gyrus, SFG, and occipital fusiform gyrus, among other regions. This pattern is consistent with descriptions of the DMN in the literature (e.g., Greicius et al., 2002 Greicius et al., , 2009 . Only regions evidencing positive correlations with the PCC in this control sample were considered to be included in the DMN in subsequent analyses. Table 3 lists areas in which functional connectivity was moderated by anxious apprehension, with regions illustrated in Figure 1b . At higher levels of anxious apprehension, lower functional Resting-state anxiety mechanismsconnectivity was observed between PCC and regions including ACC and precuneus cortex. No positive correlations were found. Table 4 lists areas in which functional connectivity was moderated by anxious arousal, with regions illustrated in Figure 1c . Higher levels of anxious arousal were associated with higher functional connectivity between PCC and regions including ACC and precuneus cortex. No negative correlations were found. Table 5 lists areas in which the moderation of functional connectivity by anxious apprehension was significantly different from the moderation of functional connectivity by anxious arousal, with regions illustrated in Figure 2 . Higher levels of anxious arousal were associated with higher functional connectivity between PCC and regions including ACC, cuneal cortex, and precuneus cortex than were higher levels of anxious apprehension. There were no regions for which higher levels of anxious apprehension were associated with higher functional connectivity than were higher levels of anxious arousal.
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Discussion
The goal of this study was to further the characterization of anxious apprehension and anxious arousal as two distinct psychological phenomena, as well as to understand how patterns of thought, instantiated in neural activity, are differentially disrupted at rest as a function of anxiety symptoms. Operationalized as increased functional connectivity between PCC and certain other brain regions, higher DMN functional connectivity was predicted at higher levels of anxious apprehension, due to the repetitive thought processes and thus the intense internal focus of attention thought to be present in this type of psychopathology. Conversely, lower DMN functional connectivity was predicted at higher levels of anxious arousal, due to the more external focus of attention characteristic of this construct. Findings stand in contrast to these hypotheses, however, revealing that anxious apprehension is associated with a decrease in DMN functional connectivity and therefore with a decrease in internally focused thought. Results also suggested that higher levels of anxious arousal involve a high internal focus of attention, as proprioception related to sympathetic nervous system arousal may draw attention inward and thus result in an increase in DMN connectivity.
As noted, higher levels of anxious apprehension were associated with lower DMN functional connectivity. Specifically, at higher levels of anxious apprehension, lower functional connectivity was demonstrated between PCC and regions cited in previous restingstate studies that are thought to be reflective of inner-focused thought processes, including ACC and precuneus cortex (Hamilton, Chen et al., 2011; Marchetti et al., 2012; Sheline et al., 2009 Sheline et al., , 2010 . Although these findings stand in contrast with our hypothesis, they are in line with the conceptualization of excessive worry as a tendency to focus on the future, rather than the present (NolenHoeksma, Wisco, & Lyubomirsky, 2008; Zimbardo & Boyd, 1999) . Although DMN activity is often associated with self-referential, inthe-moment processing, the nature of anxious, repetitive thought is fundamentally different from that of the adaptive reflection that has been tied to the DMN. Indeed, individuals who engage in frequent worry evidence lower levels of trait mindfulness than do their nonanxious counterparts (Sugiura, 2004) , suggesting that high worriers struggle to sustain attention to present, inner-focused thoughts and sensations. This is consistent with studies (Coutinho et al., 2016; Kim, Gee, Loucks, Davis, & Whalen, 2011; Menon, 2011; Sylvester et al., 2012) demonstrating decreased functional connectivity between certain DMN regions at high levels of anxiety, independent of depressive symptoms. The results of this and prior work therefore indicate that individuals with higher levels of anxious apprehension may evidence lower levels of DMN functional connectivity at rest due to their compromised ability to engage with their current inner experiences in favor of repetitive, future-oriented thought processes.
Present analyses included current level of anhedonic depression as a covariate, so results reflect the association between anxious apprehension and DMN connectivity independent of the effects of mood problems. Although it was hypothesized that the repetitive thought processes present in both anxious apprehension and depression would result in increased DMN connectivity for both types of psychopathology (as seen in MDD; Hamilton, Furman et al., 2011; Sheline et al., 2010) , it appears that this is not the case. Specifically, the differences between the present findings for anxious apprehension and prior research on depression suggest that there is a key difference between depressive rumination and anxious, repetitive thought; whereas a tendency to engage in "negative, repetitive thinking" may be a risk factor common to GAD and MDD (Ruscio et al., 2010) , aspects of the neural mechanisms of these different types of negative, repetitive thinking are quite different. Although depressive rumination appears to direct attention inward, toward one's own experiences and autobiographical memories, present results suggest that anxious, repetitive cognitions direct attention away from inner processes and toward an uncertain future. This is in line with recent work by Coutinho and colleagues (2016) , which argues that "there are different mechanisms associated with anxiety states versus depressive states" with respect to the relationship of each type of psychopathology to DMN connectivity. It was hypothesized that higher levels of anxious arousal would be associated with decreased DMN functional connectivity due to external environment monitoring. Results indicated that this is not the case, as brain regions including ACC and precuneus cortex exhibited higher functional connectivity at higher levels of anxious arousal. Thus, although high levels of anxious arousal may be associated with a propensity to scan the environment for threat, results suggest that individuals suffering from this type of psychopathology tend to focus on monitoring somatic anxiety symptoms at rest. Indeed, proprioception involves attention directed inward, and this type of inner-focused attention is thought to be reflected in DMN functional connectivity. Although these results stand in contrast with similar studies of panic disorder and social phobia, participants with either of these disorders may be less likely to detect anything in the scanner environment that would cue somatic anxiety symptoms and thus engage inner-focused attention. Anxious arousal, on the other hand, involves a chronic reduction in the threshold to perceive threat (Sharp et al., 2015) and need not be focused on a particular type of stimulus (e.g., specific triggers, other people). Therefore, the scanner environment may have been perceived as more threatening to those with higher levels of anxious arousal, thus triggering somatic anxiety symptoms that direct attention inward. This interpretation is supported by the lateralization findings of other resting-state studies, which hypothesize that exaggerated right-hemisphere activity associated with anxious arousal reflects a self-regulatory style that increases negative affect and threat salience (Heller et al., 1997; Nitschke et al., 1999) . It is also possible, as suggested by past work (e.g., Buckner, AndrewsHanna, & Schacter, 2008; Laird et al., 2009) , that aspects of externally focused processes such as environment monitoring result in increased DMN activity, such that the tendency to scan the external environment present at high levels of anxious arousal may have contributed to the observed increase in functional connectivity.
Comparing anxious apprehension and anxious arousal, it appears that PCC exhibits greater functional connectivity at high levels of anxious arousal than at high levels of anxious apprehension. Although this is contrary to hypotheses, it follows from the aforementioned interpretations. The failure to engage in adaptive, inner-focused thought processes at higher levels of anxious apprehension likely results in a lower internal focus of attention than does proprioception, which directs attention inward.
These results have several implications for the conceptualization and treatment of disorders that are associated with anxious apprehension and anxious arousal. Findings suggest that, even at rest, individuals with high levels of anxious apprehension struggle to engage in present-focused, self-oriented thought. In line with this, mindfulness meditation has been shown to be a highly effective treatment in targeting worry, with a particular focus on bringing attention to the present moment (Delgado et al., 2010; Evans et al., 2008; Sugiura, 2004) . These findings therefore suggest that, when treating clients with symptoms of anxious apprehension, therapeutic strategies such as mindfulness that work to increase present-focused, self-referential thoughts, rather than focusing strictly on reducing maladaptive repetitive thought processes, may be most productive. For example, interventions that emphasize skills promoting inward-focused thought about the self, particularly at rest, may be especially helpful.
Although anxious arousal is often viewed as a more externally focused type of anxiety, results indicate that it involves an excess of internally focused cognition at rest. In light of these findings, interventions for those with high levels of anxious arousal might also include an adapted mindfulness-based component in which patients are taught to calmly and curiously attend to both internal and external stimuli. Furthermore, it appears that individuals with high levels of anxious arousal are experiencing or monitoring for somatic anxiety symptoms even when there is not much in the environment that may be threatening. When addressing somatic anxiety symptoms in treatment, it is common to search for triggers of those symptoms. In light of these findings, however, interventions might also address somatic anxiety that occurs when individuals are not in the presence of a particular threatening stimulus or engaged in a particular task. Although treatments for some somatic anxiety disorders (e.g., panic disorder) often incorporate this component, interventions for other types of psychopathology involving anxious arousal (social phobia, specific phobia, GAD, etc.) would likely benefit from directly addressing these symptoms as well.
The present study has several strengths, including a sample size that is quite large relative to that of most fMRI studies. Furthermore, dimensional features of internalizing disorders were more carefully characterized than is typical of studies of anxiety, and anxiety and depression were not confounded. Findings further the conceptualization of anxious apprehension and anxious arousal as distinct dimensions of anxiety and extend the literature on restingstate neural activity and the DMN.
The present study also has limitations. It is possible that subjects with high levels of anxious arousal did not exhibit the full range of symptoms in the scanner context, which might have biased results and caused those with anxious arousal to appear less impaired than they might be in other contexts. Furthermore, the use of functional connectivity analyses does not allow inferences to be made about specific areas of DMN activity.
Future studies should explore the co-occurrence of anxious apprehension and anxious arousal in order to identify the shared and distinct contributions of these dimensions on resting-state cognition. Anxious arousal should also be assessed in a richer, less constrained environment that might prompt more continuous scanning of that environment, in order to ensure that the full symptom range of this dimension is captured. Additionally, future work should examine potential associations between mindfulness and resting-state neural activity in order to bolster or modify present interpretations. Finally, alternate approaches to data analysis should be considered in order to draw inferences about specific areas of differences and similarities in DMN activity between anxious apprehension and anxious arousal, particularly with respect to ACC and precuneus as areas that may be important in differentiating these two dimensions of anxiety.
